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(54) Image processing apparatus. 

(57) This application is to improve the data pro- 
cessing efficiency In a system including plural 
image processing apparatus and a network 
connecting these apparatus. Reduced image 
data in the disk 11 of the work station WS4 are 
transferred through the LAN 6 to the work 
station WS1. The work station WS1 edits the 
transferred reduced image data and transfers 
the content of editing alone through the LAN 6 
to the work station WS4, which regenerates the 
original image from the transferred content of 
editing, the reduced image data and the en- 
coded data, and prints the original image in 
edited state. The application involves the com- 
pression of image data with the JBIG standard. 
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BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to an image proc- 5 
essing system including at least an image processing 
apparatus in which JBIG (joint bt-level image group) 
method is applicable. 

Related Background Art 10 

In a system in which plural image processing ap- 
paratus, including the above-mentioned one, are mu- 
tually connected through a network, the original im- 
age data or the edited data are transmitted through 15 
said network. 

However, in such system in which plural image 
processing apparatus are mutually connected 
through a network, by the transmission of the original 
image data of an extremely large amount of informa- 20 
tion through said network, the total data processing 
amount in the entire system becomes extremely 
large, thereby deteriorating the processing efficiency 
of each image processing apparatus, also increasing 
the memory capacity required therefor, and increas- 25 
ing the traffic within the network. 

SUMMARY OF THE INVENTION 

In consideration of the foregoing, the object of 30 
the present invention is to provide an image process- 
ing system free from the above-mentioned draw- 
backs. 

The present invention is to provide an image 
processing system in which plural image processing 35 
apparatus are mutually connected by a network, in 
which at least an image processing apparatus is pro- 
vided with hierarchical encoding/decoding means, 
and memory means for storing reduced image data 
and encoded data obtained by hierarchical encoding, 40 
while each of the remaining image processing appa- 
ratus is provided with image processing means based 
on said reduced image data and process content 
memory means for storing the process content to be 
executed by said image process means, and wherein 45 
said image processing apparatus is adapted to trans- 
mit said reduced image data or said process content 
information through said network. 

BRIEF DESCRIPTION OF THE DRAWINGS 50 

Fig. 1 is a block diagram of an embodiment 1 of 
the present invention; 

Fig. 2 is a view showing areas of a main memory 
2 shown in Fig. 1 ; 55 
Fig. 3 is a chart showing the principle of the com- 
pression or expansion of the JBIG method; 
Fig. 4 is a flow chart showing an example of the 



control program to be stored in a program area 
PMEM shown in Fig. 2; 

Fig. 5 is a view showing an example of the original 
image; 

Fig. 6 is a view showing an example of the pre- 
pared icon; 

Fig. 7 is a flow chart showing the sequence for 
displaying image data generated in the course of 
the JBIG method; 

Fig. 8 is a view showing low resolution data and 
differential code data, generated by the hierarch- 
ical encoding of the JBIG method; 
Fig . 9 is a flow chart showing t he sequence of d is- 
playing image data generated in the course of the 
JBIG process; 

Fig. 10 is a flow chart showing a conventional ex- 
ample corresponding to Fig. 9; 
Fig. 11 is a view of the structure of a main mem- 
ory; 

Fig. 12 is a flow chart for control sequence for a 
scrolling display; 

Fig. 1 3 is a flow chart of the sequence for extend- 
ing an icon on the clipboard and pasting it on an- 
other display area; 

Figs. 14 to 16 are views showing specific exam- 
ples of the sequence shown in Fig. 1 3; 
Fig. 17 is a flow chart showing a conventional ex- 
ample corresponding to Fig. 13; 
Fig. 18 is a view showing a state in which display 
data of 100 dpi are stored in the main memory; 
Fig. 19 is a view showing a state in which display 
data of 25 dpi are stored in the main memory; 
Fig. 20 is a block diagram showing the principal 
circuit configuration of an embodiment 5 of the 
present invention; 

Fig. 21 is a schematic plan view of the image dis- 
play state in high-speed page advancing in the 
embodiment 5 of the present invention; 
Fig. 22 is a plan view showing the image display 
state in an ordinary display mode for displaying 
an expanded image; 

Fig. 23 is a flow chart showing the control se- 
quence of the embodiment 5 of the present inven- 
tion; 

Fig. 24 is a view showing the concept of an ex- 
ample of the interpolation in the embodiment 5 of 
the present invention; 

Fig. 25 is a view showing the concept of another 
example of the interpolation in the embodiment 5 
of the present invention; 
Fig. 26 is a flow chart showing the control se- 
quence of an embodiment 6 of the present inven- 
tion; 

Figs. 27 and 26 are plan views showing examples 
of display at the start of clipping area instruction 
for the image data in the embodiment 6 of the 
present invention; 

Fig. 29 is a plan view showing an example of dis- 
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play in the course of dipping process for image 
data in the embodiment 6 of the present inven- 
tion; 

Fig. 30 is a plan view showing an example of dis- 
play at the end stage of clipping process for im- 
age data in the embodiment 6 of the present in- 
vention; 

Fig. 31 is a plan view showing an example of dis- 
play after the clipping process for image data in 
the embodiment 6 of the present invention; 
Fig. 32 is a flow chart showing the control se- 
quence of a modification of the embodiment 6 of 
the present invention; 

Fig. 33 is a memory map chart showing an exam- 
ple of the display image buffer to be employed in 
an embodiment 7 of the present invention; 
Fig. 34 is a flow chart showing the control se- 
quence of an embodiment 7 of the present inven- 
tion; 

Fig. 35 is a schematic view showing an example 
of the size of reduced image data processed in 
the embodiment 7 of the present invention; 
Fig. 36 is a schematic view of a striped structure 
of image processed in a variation of the embodi- 
ment 7 of the present invention; 
Fig. 37 is a flow chart of the control sequence of 
a variation of the embodiment 7 of the present in- 
vention; 

Fig. 38 is a block diagram of another example of 
the compression/expansion circuit; 
Fig. 39 is a flow chart of an operation for regulat- 
ing the number of compressions; 
Fig. 40 is another flow chart of the operation for 
regulating the number of compressions; 
Fig. 41 is a view showing the mode of compres- 
sion for individual stripe; 
Fig. 42 is a flow chart for a clipping operation; 
Fig. 43 is a view showing the encoding mode of 
a stripe alone required for the clipping; 
Fig. 44 is a view showing stored data relating to 
the clipped image data in the clipboard; 
Fig. 45 is a flow chart of the pasting of the clipped 
image data; and 

Fig. 46 is a block diagram of an image processing 
system. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Now the present invention will be clarified in de- 
tail by preferred embodiments thereof shown in the 
attached drawings. 

Embodiment 1 

Fig. 1 illustrates an embodiment 1 of the present 
invention, wherein following units are connected to a 
system bus 19. 



A central processing unit (CPU) 1 controls the 
functions of the entire apparatus, and also effects im- 
age editing operation according to a system program 
stored in a memory 2. 
5 A main memory 2 stores the system program to 

be executed by the CPU 1 , and also contains an im- 
age memory for storing image data to be subjected to 
the image editing, and a work memory for storing va- 
rious data related to the image processing. 
10 An input/output interface (I/O) 3 effects data 
transfer with external equipment 

A video random access memory (RAM) 4 stores 
image data of an image frame to be displayed on a 
CRT (display unit) 5. The image data stored in the vid- 
15 eo RAM 4 are read by the CRT 5 and visually dis- 
played. The image data stored in the video RAM 4 
have a resolution of 100 dpi (dot/inch). 

A LAN (local area network) interface 7 effects 
data transfer with other image processing apparatus 
20 connected to the LAN. 

A compression/expansion circuit 8 stepwise com- 
presses the image data of 400 dpi, under the instruc- 
tion of the CPU, thus generating compressed encod- 
ed image data of 12.5 dpi. 
25 It also expands the compressed image data of 
12.5 dpi, under the instruction of the CPU 1, to image 
data of 400 dpi. Said compression/expansion circuit 8 
effects the compression or expansion in the JBIG 
method. 

30 A direct memory access controller (DMAC) 1 5 is 
connected to a disk interface 9 and a scanner/printer 
interface 12 and effects reading/writing of the image 
data of input/output units (scanner 14, printer 1 3) and 
memory media (floppy disk 10, rigid disk 11) from or 

35 to a memory area, instructed by the CPU 1, in the 
main memory 2. 

A key interface 16 transfers, to the CPU 1, the in- 
formation entered from a keyboard 17 or a coordinate 
input device 18 called mouse. 

40 Fig. 2 illustrates areas of the main memory 2 
shown in Fig. 1. 

There are provided an image area IMEM for stor- 
ing image data from the scanner 14; a program area 
PMEM for storing a program to be executed; and a 

45 work area WMEM for storing work data. 

In the following explained is the compression/ex- 
pansion process of the JBIG method, to be executed 
by the compression/expansion circuit 8 shown in Fig. 
1. 

50 The d eta as of said JBIG method are described in 
the Journal of Image Electron Academy, Vol. 20, No. 
1 (1990), pp. 41 - 49. This method will be briefly ex- 
plained in the following. 

In case of compressing image data of 4 x 4 pixels 

55 as shown in Fig. 3, the pixel data A1 - A1 6 of 4 x 4 pix- 
els for example of 400 dpi are compressed to pixel 
data B1 - B4 of 200 dpi, and the differences of the 
compressed pixel data B1 - B4 and the original pixel 
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data A1 - A16 are encoded. The compressed pixel 
data are considered as new pixel data A1 - A16 for 
compression and are subjected to compression and 
encoding. The compression is conducted in this man- 
ner to the image data of minimum resolution of about 5 
12.5 dpi, which are used for communication or stor- 
age, together with the encoded data. 

In the data expansion, the image data of mini- 
mum resolution (12.5 dpi) and the corresponding en- 
coded data are utilized for preparing the image data 10 
of an upper rank (25 dpi). Subsequently image data 
of higher resolutions are prepared in succession, up 
to the original image data of 400 dpi. 

In the JBIG method, compressed data of a pixel, 
for example B4 in Fig. 3, is determined by entering the 15 
high resolution pixel data of A6 - A8, A10 - A12 and 
A14 - A16 surrounded by a thick line and the already 
compressed pixel data B1 - B3 into a weighting equa- 
tion. 

Also the data employed for encoding are taken 20 
from the data of the reference pixels, but the positions 
and number of said reference pixels are made vari- 
able according to the contents of such reference 
around the target pixel to be encoded. 

Fig. 4 is a flow chart showing an example of the 25 
control program stored in the program area PMEM 
shown in Fig. 2. 

In a step S1, an image, for example of a ship, is 
read by the scanner 14 of 400 dpi, and the obtained 
image information of 400 dpi is stored in the image so 
area I MEM of the main memory 2. Said image infor- 
mation is converted to a lower resolution, by the com- 
pression/expansion circuit 8 according to the JBIG 
method, and the obtained image information of 100 
dpi is stored in a buffer memory of the image area 35 
IMEM. 

Then a step S2 releases the image information of 
100 dpi from the buffer memory to the system bus, 
and a step S3 stores said information in the VRAM 4. 
As shown in Fig. 5, in a window 20 of the image frame 40 
21 of the CRT 5, a ship image 22 of 100 dpi is dis- 
played. 

Then, in a step S3-1 , an image clipping is instruct- 
ed from the keyboard 17. It is assumed that the clip- 
ping of the entire read image of ship is instructed. A 45 
step S3-2 copies the image data (400 dpi), instructed 
for clipping, on the image area IMEM of the main 
memory 2. Then a step S4 compresses the clipped 
image data, prepared in the buffer of the image mem- 
ory IMEM, by the compression/expansion circuits ac- so 
cording to the JBIG method, thereby obtaining a low 
resolution image of 12.5 dpi Then a step S5 stores 
the image data of 12.5 dpi and the encoded data in 
the rigid disk 1 1 , and stores the image data of 1 2.5 dpi 
in another buffer of the main memory 2. 55 

A step S6 registers the image data stored in the 
buffer as an icon, then stores said image data In the 
VRAM 4 through the system bus, and displays a ship 



image of 12.5 dpi, reduced to a size of (1/16) x (1/16) 
of the original image, on a clipboard window on the 
image frame 21. Fig. 6 illustrates the icon displayed 
on the clipboard window. 

Embodiment 2 

Fig. 7 is a flow chart of an embodiment 2 of the 
present invention, indicating the process for image 
display with a resolution of 100 dpi on the CRT 6. 

A step S101 reads the image data of 400 dpi by 
the scanner 1 4 V and stores the read image data of 400 
dpi in the image memory IMEM of the main memory 
2 (cf. Fig. 11). Then for hierarchical encoding by the 
JBIG method, a step S102 effects compressions of 
two steps in the JBIG method, thereby obtaining data 
C + C1 + C2, wherein C indicates the data of lower 
resolution (100 dpi) obtained by stepwise reduction of 
resolution in the JBIG method as shown in Fig. 8, and 
C1 and C2 indicate the encoded difference data. 

A next step S103 transfers said data C (100 dpi), 
stored in IMEM of the main memory, to the VRAM 4, 
and displays said data on the CRT. 

A next step S104 discriminates whether the hier- 
archical encoded data obtained in the JBIG method 
are to be registered as a file, and, if affirmative, a step 
S105 effects compressions of three steps to prepare 
data C3 + C4 + C5 + F (cf. Fig. 8). 

Then a step S106 stores the data C1 + C2 + C3 
+ C4 + C5 + F in the disk, and a step S1 07 effects the 
window display of data F as an icon as in the forego- 
ing embodiment (in practice there is executed a proc- 
ess for pasting said icon on the clipboard). 

As explained in the foregoing, the present em- 
bodiment can transfer the image of 100 dpi, obtained 
in the stepwise encoding, to the VRAM for visual dis- 
play. 

Fig. 9 shows a variation of this embodiment, in 
which the image data stored in the rigid disk 11 or the 
floppy disk 10 (namely low resolution data F of 12.5 
dpi and encoded data C1 - C5: cf. Fig. 8) are read to 
the main memory 2 and are displayed on the CRT 5. 

At first a step S110 selects the data to be dis- 
played. More specifically, one of the displayed icons 
is selected by the mouse. Then a step S111 displays 
an image processing sheet window on the CRT. Then 
a step S112 discriminates whether an undisplayed 
image is present, and, if affirmative, a step S1 13 ac- 
quires a display image buffer area on the image mem- 
ory IMEM of the main memory 2. 

A next step S11 4 converts the data, read from the 
rigid disk or the floppy disk, to 100 dpi by the expan- 
sion circuit, and writes the expanded data in the dis- 
play image buffer. A next step S115 transfers the im- 
age data of 100 dpi from the display image buffer to 
the VRAM, thereby displaying an image on the image 
processing sheet window. 

If the step S112 identifies that the undisplayed 
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image is absent, the sequence proceeds to a step 
S 11 6 for displaying other text data or vector data on 
the image processing sheet window. 

As explained above, the present embodiment 
can directly store the data of 100 dpi in the display im- 5 
age buffer, utilizing the feature of the JBIG method of 
increasing the resolution in succession from the im- 
age data of lowest resolution (12.5 dpi), without the 
conventional procedure of once storing the image 
data of 400 dpi in the main memory 2 and converting 10 
said data to 100 dpi. 

Fig. 10 shows, as reference, the conventional 
technology corresponding to the embodiment shown 
in Fig. 9, and the comparison of Figs. 10 and 9 will 
clarify the feature of the present embodiment 15 

The sequence shown in Fig. 10 is as follows. At 
first a step S120 selects the data to be displayed, and 
a next step S121 displays an image processing sheet 
window on the CRT. 

If a step S122 identifies the presence of an undis- 20 
played image, a step S123 discriminates whether a 
real image buffer (for 400 dpi) has been acquired on 
the main memory. If such buffer area has been ac- 
quired, a step S124 erases said real image buffer. 

Then a next step S125 acquires a real image buf- 25 
fer and a display Image buffer area on the image 
memory I MEM of the main memory. Then a step 

5126 writes the image data (400 dpi) from the rigid 
disk or floppy disk, into the real image buffer. A step 

5127 prepares a display image (100 dpi) in the dis- 30 
play image buffer, based on the image data (400 dpi) 
stored in the real image buffer. A next step S128 
transfers t he image data (1 00 dpi) from the display im- 
age buffer to the VRAM, thereby displaying an image 

in the image processing sheet window. 35 

On the other hand, if the step S122 identifies the 
absence of the undisplayed image, a step S129 dis- 
plays other text data or vector data on the image proc- 
essing sheet window. 

In contrast to the conventional technology shown 40 
in Fig. 10, the present embodiment utilizes the image 
data of 100 dpi, obtained in the course of expansion 
by the JBIG method, for display. Consequently, also 
in case of scroll display, there can be dispensed with 
the process of converting the data of 400 dpi to 100 46 
dpi, according to a procedure shown in Fig. 12. 

Referring to Fig. 12, a step S130 instructs the 
scrolling display. A next step S131 discriminates 
whether the scrolling area contains an image, and, if 
affirmative, a step S132 transfers the display image so 
(100 dpi), expanded by the JBIG method, to the 
VRAM. Then a step S1 33 displays other text data or 
vector data in the scrolling area. 



Embodiment 3 

An embodiment 3, to be explained In the follow- 
ing, provides a procedure for expanded display of an 
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identification mark displayed in a part of the CRT 
(namely an icon pasted on the clipboard). 

Fig. 13 is a flow chart showing the control se- 
quence of said embodiment 3, and Figs. 14 to 16 
show the examples of display in a process of select- 
ing an Icon on the clipboard (said icon being displayed 
in reduced size with 12.5 dpi, as explained before) 
and fitting said icon on a desired edited position. 

The flow chart shown in Fig. 13 will be explained 
in the following, with reference to Figs. 14 to 16. 

At first a step S1 35 selects image data to be past- 
ed. For example, a ship image (12.5 dpi) is selected 
from plural icons on the clipboard, as shown in Fig. 
14. Then a step S1 36 designates the position of past- 
ing on the image processing sheet window (cf. Fig. 

15) . 

A next step S1 37 acquires a pasting image buffer 
area in the image memory IMEM of the main memory 
2. 

A next step S138 increases the resolution to 100 
dpi by the compression/expansion circuit 8, based on 
the data (data of lowest resolution and encoded dif- 
ference data) stored in the rigid disk, and writes said 
image data of 1 00 dpi in the pasted display image buf- 
fer. A last step S1 39 transfer the image data of 1 00 dpi 
from said buffer to the VRAM, for displaying a pasted 
image on the image processing sheet window (cf. Fig. 

16) . 

As explained in the foregoing, the present em- 
bodiment can directly display the data of 100 dpi ob- 
tained in the course of expansion of the icon of 12.5 
dpi on the clipboard, and can therefore dispense with 
the process of converting the data of 400 dpi into data 
of 1 00 dpi for display. This feature will be more clearly 
understood from the comparison with a conventional 
technology shown in Fig. 17. 

In the conventional technology shown in Fig. 17, 
at first a step S145 selects the image data to be past- 
ed, then a step S146 designates the location of past- 
ing on the image processing sheet window, and a step 
S147 acquires a real pasted image buffer area and a 
displayed image buffer area in the image memory 
IMEM of the main memory. 

Then a step S148 transfer the image data to be 
pasted, from the rigid disk, to said real pasted image 
buffer area. 

A next step S149 prepares, from the image data 
transferred to said real pasted image buffer, a display 
image in the display image buffer area. A last step 
S150 transfers the image data from said display im- 
age buffer to the VRAM, thereby displaying a pasted 
image on the image processing sheet window. 

Embodiment 4 

An embodiment 4 of the present invention attains 
effective utilization of the image memory area IMEM 
of the main memory 2, thereby enabling to store a 
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larger number of display images. 

Fig. 1 8 shows a general occupied state of the im- 
age buffer in the main memory. The image memory 
area IMEM is storing display images for displaying 
two images A, B on the CRT. 5 

Such state of the IMEM is obtained in the follow- 
ing manner. At first a first image A, read by the scan- 
ner 14, is stored in the IMEM as a real image of 400 
dpi, then said image is converted to a display image 
(100 dpi) for display on the CRT, and the converted 10 
data is stored in the IMEM, as the display image (100 
dpi) for the image A. Then a second image B is read 
by the scanner 14, and the real image data of 400 dpi 
is overlaid in the area which stores the real image 
(400 dpi) of the image A, whereby the real image (400 15 
dpi) of the image B is stored in the IMEM. Then a dis- 
play image, obtained by conversion to 100 dpi, is stor- 
ed for the image B. 

However, the memory area may become defi- 
cient If a larger number of display image data (1 00 dpi) 20 
is to be stored. 

Consequently, in the present embodiment, im- 
ages of lower resolution (for example 25 dpi) are stor- 
ed for display, instead of the resolution of 100 dpi for 
display. Thus the present embodiment enables to 25 
store all the necessary Image data in the IMEM, util- 
izing the formation of images of lower resolution by 
the hierarchical encoding of the JBIG method. 

Fig. 1 9 shows a state in which the image memory 
area IMEM of the main memory 2 stores the display 30 
image data (25 dpi) of three images A, B and C. Said 
display image data may be of a resolution of 50 dpi, 
or even of 12.5 dpi. 

In displaying these images on the CRT, there 
may be arbitrarily selected, according to the equipped 35 
window system whether to display an image of 100 
dpi by expansion, or to display plural reduced images 
of 25 dpi at the same time. 

The foregoing description is based on a principle 
of storing display image data prepared from the real 40 
image data read by the scanner, but it is also possible 
to expand the low resolution image data of 12.5 dpi 
and the encoded difference data, already stored in 
the disk, and to use thus expanded data for display. 

The procedure of forming display image data of 45 
25 dpi and storing said data in the area IMEM will be 
obvious from other embodiments, so that the corre- 
sponding flow chart is omitted. 



Embodiment 5 
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In the following an embodiment 5 of the present 
invention will be explained, with reference to Figs. 20 
to 25. Said embodiment 5 enables image display in 
the high-speed page flipping, which is difficult to ach- 55 
ieve in the conventional technology, thereby facilitat- 
ing the work. Fig. 20 shows a principal circuit struc- 
ture for realizing the present embodiment; Fig. 21 



shows the display state of the present embodiment, 
in the high-speed page flipping mode; Fig. 22 shows 
the image display state of the expanded image; Fig. 
23 shows the operation means of the present embodi- 
ment; and Figs. 24 and 25 show specific examples of 
interpolation of the present embodiment. 

In Fig. 20, an image interpolation circuit 224 for 
expanding the size of reduced image serves to inter- 
polate the reduced image data of 25 dpi as shown in 
Fig. 24 or 25, thereby expanding the size of the im- 
age, and to send the interpolated data to the CRT 5 
through the VRAM 4. It is assumed that image data 
of plural images, obtained for example from the scan- 
ner 14, are already converted into reduced image 
data of 25 dpi and encoded data, by the image com- 
pression of the JBIG method shown in Fig. 8, and are 
already stored in the rigid disk 11 or the floppy disk 
10. 

The function of the present embodiment will be 
explained in detail, with reference to a flow chart 
shown in Fig. 23. When high-speed image display 
(high-speed page flipping) is instructed for example 
from the keyboard 17 shown in Fig. 1 (step S201),the 
data to be displayed is selected (step S202), and an 
image processing sheet window 220 is displayed, as 
shown in Fig. 21, on the display image frame 221 of 
the CRT 5 (step S203). Then a display image buffer 
area of 25 dpi is acquired in the image memory area 
IMEM of the main memory 2 (step S205), and the im- 
age data to be displayed are transferred from the rigid 
disk 11 or the floppy disk 10 to said display image buf- 
fer (step S206). Thus the above-mentioned reduced 
image data of 25 dpi, separate from the encoded data, 
are stored in said display image buffer in the image 
memory area IMEM. 

Then the reduced image data are transferred, 
from said display image buffer, through the image in- 
terpolation circuit 224 to the VRAM 4, for image dis- 
play on the image processing sheet window 220 on 
the CRT 5 (step S207). In this operation, said image 
interpolation circuit 224 expands the reduced image 
data to the original image size, by a relatively simple 
interpolation such as zero value interpolation or same 
value interpolation as shown in Figs. 24 or 25, where- 
by images as shown in Fig. 21 are displayed in suc- 
cession at a high speed, on the image processing 
sheet window 220. 

After the image data are all transferred from the 
display image buffer to the VRAM 4, the sequence re- 
turns to the step S204, and the above-mentioned 
steps S205 to S207 are repeated if an undisplayed im- 
age exists for example in the rigid disk 11. If such un- 
displayed image is absent, a step S208 effects nec- 
essary post-process and the sequence returns to the 
main program. 

If the high-speed image display is not instructed, 
there is executed norma) image display by expanding 
the reduced image data of 12.5 dpi and the encoded 
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data to the original image by the compression/expan- 
sion circuit 8 and displaying the expanded original im- 
age on the CRT 5 (step S209). In this case the dis- 
played image is as clear as the original image, as 
shown in Fig. 22. 

This embodiment enables high-speed image dis- 
play in simple and rapid manner, and with a limited im- 
age memory, since the image expansion process is 
not involved in the high-speed image display. How- 
ever, the image quality is inferior, as schematically il- 
lustrated in Fig. 21, to the ordinary display obtained 
by the expansion process, as shown in Fig. 22, but 
such image quality is not a problem in practice, be- 
cause, in the high-speed page flipping mode, the 
user only needs to identify the displayed image. In the 
foregoing description, the reduced Image data are as- 
sumed to be of 25 dpi, but there may be employed 
those of 12.5 dpi. 

Embodiment 6 

Figs. 26 to 32 show an embodiment 6, which, in 
the clipping of image data, displays the stepwise re- 
duced image data in succession and finally erases 
the display, thereby clearly informing the user of the 
proceeding of the clipping process. Fig. 26 shows the 
control sequence of the present embodiment, while 
Figs. 27 to 31 show examples of display, and Fig. 32 
shows the control sequence of a variation of the pres- 
ent embodiment 

Now the function of the present embodiment will 
be explained in detail, with reference to a flow chart 
in Fig. 26. It is assumed that an image shown in Fig. 
27 is displayed on the image processing sheet win- 
dow 220 of the display frame 221 of the CRT 5. When 
image data clipping is instructed from the keyboard 
17 in this state, a clipboard window 225 is displayed 
on the display frame 221 (step S211). Then the user 
designates the clipping area for example with a 
mouse, as indicated by a pointer P shown in Figs. 27 
and 28, and, when the clipping area designation is 
completed as shown in Fig. 28 (step S213), the CPU 
1 acquires a clipping image data buffer area in the im- 
age memory area IMEM of the main memory 2 (step 
S214). 

Then the image data of 400 dpi of thus designat- 
ed clipping area are transferred, from the real image 
buffer in the image memory IMEM, to the clipping im- 
age data buffer (step S215). 

Subsequently the data in said clipping image data 
buffer are compressed and encoded by the compres- 
sion/expansion circuit 8 according to the JBIG meth- 
od shown in Fig. 8, thereby initially obtaining the re- 
duced image data (200 dpi) and encoded data of a 
first stage (step S216). Said reduced image data are 
written by overlay into the clipping image data buffer, 
and are also transferred to the VRAM 4 for display on 
the CRT 5. Thus image data with a resolution of 1/2 



are displayed on the image processing sheet window 
220 (step S217). The above-explained steps S216 
and S217 are repeated until the completion of the 
stepwise encoding. With such compression encod- 

5 ing, the image resolution varies in the steps of 400 
dpi, 200 dpi, 1 00 dpi, 50 dpi, 25 dpi and 1 2.5 dpi, and 
the image size is also reduced to 1/4 with a reduction 
of 1/2 in the resolution. Consequently the image for 
clipping (a ship image in this case) displayed on the 

10 image processing sheet window 220 is reduced in 
size, as shown in Figs. 28, 29 and 30, corresponding 
to the process stage of the compression encoding, so 
that the user can clearly understand the progress of 
the clipping process. 

15 When the encoding is completed (step S21 8), the 
final reduced data are stored in the clipboard, then 
the image on the image processing sheet window 220 
is erased as shown in Fig. 31, and the clipped re- 
duced image of 12.5 dpi is pasted as an icon, on the 

20 clipboard window 225 through the VRAM 4 (step 
S219). Thereafter the control sequence returns to the 
main flow. Thus the user can immediately know the 
completion of the clipping procedure. 

In the conventional technology, the image to be 

25 clipped remains displayed in its original size for sev- 
eral seconds to about twenty seconds until the com- 
pletion of the clipping procedure, and said image is 
suddenly erased upon said completion. Consequently 
the use is unable to comprehend the progress of the 

30 clipping procedure and finds difficulty in maintaining 
the work. On the other hand, the present embodi- 
ment displays the reduced images in succession is 
smaller sizes, and the above-mentioned inconve- 
nience can therefore be resolved. 

35 Fig. 32 shows the control sequence of a variation 
of the embodiment 6, and the difference of said vari- 
ation lies in a fact that in a step S220 next to the step 
S216, an image of a resolution of 1/2 is displayed on 
the image processing sheet window 220 through the 

40 image interpolation circuit 224 as shown in Fig. 20. 
Consequently, in said variation, the displayed image, 
instead of being reduced in size as shown in Figs. 29 
and 30, remains same in size as shown in Fig. 21 but 
becomes stepwise thinner and vanishes at the com- 

45 pletion of encoding (step S219). It will be apparent 
that this variation provides the same effect as in the 
foregoing embodiment. 

Embodiment 7 

50 

Figs. 33 to 37 show an embodiment 7 of the pres- 
ent invention. In this embodiment, even when the ca- 
pacity a of the residual memory area RM of the dis- 
play image buffer acquired in the image memory 
55 IMEM of the main memory 2 becomes smaller than 
an image frame capacity T as shown in Fig. 33, the 
display of at least another image is rendered possible, 
thereby achieving effective utilization of the memory 
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and improvement in the work efficiency. 

At first reference is made to a flow chart shown 
in Fig. 34, for explaining an example of the function 
of the present embodiment. When an instruction for 
the image data display is given from the keyboard 17 5 
(step S221), there is discriminated whether the dis- 
play image buffer of an image frame can be acquired 
in the display image buffer area of the image memory 
IMEM (step S222), by comparing the capacity a of the 
above-mentioned residual memory area RM with a w 
capacity T required for an image frame. If a £ T, indi- 
cating that said display image buffer can be acquired 
(step S223), there is executed the ordinary image dis- 
play process of storing the display image data of a 
new image frame of 100 dpi in said display image buf- 15 
fer and displaying said data on the CRT 5 through the 
VRAM 4 (step S229), and then the sequence returns 
to the main routine. 

In case of a < T, indicating that the display image 
buffer for an image frame cannot be acquired, the se- 20 
quence proceeds to a step S224 for obtaining an im- 
age with a resolution of 1/2. More specifically, the re- 
duced image data of 12.5 dpi and the encoded data 
of the JBIG method are supplied from the rigid disk 
11 or the floppy disk 10 to the compression/expan- 25 
sion circuit 8 and are subjected to the JBIG expansion 
to obtain reduced image data of 50 dpi (step S224). 
Then there is discriminated whether a display image 
buffer for an image frame with a resolution of 1/2 can 
be acquired. More specifically, as shown in Fig. 35, 30 
the capacity b required for the reduced image data of 
50 dpi is compared with the capacity a of the residual 
area RM, and said acquisition is identified possible or 
impossible respectively ifb^aorb>a. 

If said acquisition is identified impossible (step 35 
S226), the above-mentioned steps S224 and S225 
are repeated until said acquisition becomes possible. 
More specifically, in a second cycle, reduced image 
data of 25 dpi are prepared in the compression/ex- 
pansion circuit 8, then the capacity c required for said 40 
reduced image data (cf. Fig. 35) is compared with the 
capacity a of the residual memory area RM, and said 
acquisition is identified possible or impossible re- 
spectively if c ^ a or c> a. 

For example if c ^ a, indicating that a display im- 45 
age buffer for an image frame of 25 dpi can be ac- 
quired in the image memory IMEM, the sequence 
proceeds from the step S226 to S227 fortransferring, 
to said display image buffer, the image data of a re- 
solution of 1/n, decoded to the resolution level of the so 
buffer (for example reduced image data of 25 dpi). 
Subsequently said image data of resolution of 1/n are 
read from the display image buffer, enlarged to the 
original image size through the image interpolation 
circuit 224 shown in Fig. 20, and transferred to the 55 
VRAM 4, thereby displaying the image of the resolu- 
tion of 1/n on the image processing sheet window 220 
(cf. Fig. 22) on the CRT 5 (step S228). The interpda- 
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tion in this state is executed as shown in Fig. 24 or 25, 
whereby the display is made with somewhat deterio- 
rated image quality, as shown in Fig. 21 . Subsequent- 
ly the sequence returns to the main program. Such 
display is considered practically acceptable, since 
some deterioration in the image quality is not a prob- 
lem for merely confirming the content of image. Par- 
ticularly the present embodiment provides an advan- 
tage of constantly enabling to see the entire image. 

Figs. 36 and 37 show a variation of the embodi- 
ment 7. In order to facilitate the sequence process in 
consideration of the scanner 14 etc., the image data 
of an image frame are usually divided into m stripes 
at maximum, satisfying a condition d x m m T, and the 
JBIG compression is executed for each stripe, and 
the reduced image data of 12.5 dpi and the encoded 
data are stored in the rigid disk 11 or the floppy disk 
10. The present embodiment is to display image data 
of an image frame, utilizing the combination of m 
stripes at maximum according to the capacity a of the 
residual memory area RM, without reducing the reso- 
lution from 100 dpi. 

This embodiment will be explained in the follow- 
ing, with reference to a flow chart shown in Fig. 37. 
Steps S231 - S233 and S239 will not be explained as 
they are similar to the steps S221 - S223 and S229 
in Fig. 34. At first, if a step S233 identifies that a dis- 
play image buffer for an image frame cannot be ac- 
quired, a step S234 obtains image data of 100 dpi, 
which are less by one stripe than in the preceding cy- 
cle, by the compression/expansion circuit 8, based on 
the data from the rigid disk 11 etc. Then a step S235 
discriminates whether a display image buffer, for said 
data reduced by one stripe, can be acquired on the 
image memory area IMEM. More specifically, for an 
i-th cycle, (m - i) x d is compared with the aforemen- 
tioned capacity a of the residual memory area RM, 
and said acquisition is identified possible or impossi- 
ble, respectively if (m - i) x d ^ a or (m - i) x d > a, 
wherein i = 1,2,..., (m - 1). 

If the acquisition is identified impossible (step 
S236), the above-mentioned steps S234 and S235 
are repeated until said acquisition becomes possible. 

When the step S236 subsequently identifies that 
the acquisition is possible, the composite image data 
are stored in the display image buffer by an amount 
corresponding to the acquired stripes (step S237), 
and said image data in the display image buffer are 
displayed in the original stripe position, on the image 
processing sheet window 220 (cf. Fig. 22) on the CRT 
5 (step S238). Subsequently the sequence returns to 
the main routine. 

The order of selection of stripes in the step S234 
can be variously considered according to the nature 
of the image. For example, if important image infor- 
mation is concentrated in the upper part of the image 
frame (for example a control chart), the stripes may 
be discarded from the lower part of the image frame. 
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In case the important image information is concen- 
trated in the center of the image frame (for example 
a design chart), the stripes may be discarded alter- 
nately from the upper and lower parts so as to leave 
the central stripes to the last. Consequently the im- 
age displayed on the CRT 5 in the step S238 shows 
the important image portions by a combination of 
stripes. The present embodiment provides an advan- 
tage of displaying the image with a resolution of 100 
dpi which is same as the resolution of the CRT 5, and 
the present embodiment does not require the image 
interpolation circuit 224. 

The above-explained embodiment repeats the 
steps S224 and S225 (or steps S234 and S235) until 
the display image buffer is acquired, but it is also pos- 
sible to determine, in one operation, the resolution of 
1/n (or number i of stripes) through the comparison of 
the capacity a of the residual memory area RM with 
a predetermined capacity e t for each resolution (or 
comparison of the capacity a with n x i). 

Also the step S228 in Fig. 34 displays the image 
through the image interpolation circuit 224, but it is 
also possible to automatically decide the display ac- 
cording to the resolution, for example to display the 
image data of 100 dpi expanded by the compres- 
sion/expansion circuit 8 in case of a very low resolu- 
tion, and to effect the display without image interpo- 
lation in case the resolution is relatively high. 

As explained in the foregoing, the present em- 
bodiment enables image display even in case of ca- 
pacity deficiency of the display image buffer area, 
thereby improving the operating efficiency. 

Embodiment 8 

In the hierarchical encoding of image data by the 
JBIG method, following process enables further effi- 
cient utilization of memory and further improvement 
in the process efficiency. 

The original image data (400 dpi) stored in the 
main memory 2 (Fig. 38) are divided into horizontally 
oblong plural stripes (areas) arranged in the vertical 
direction, and said original image data are hierarchi- 
cally encoded by the compression/expansion circuit 8 
for each stripe in the main memory 2. Based on the 
data in a stage in the course of said encoding, a com- 
parator 301 effects a comparison: 

(1) original image data size/n s compressed im- 
age size (compressed image data size of said 
stage + encoded data to said stage); or 

(2) (compressed data size/compressed data size 
in preceding stage) ^ X, (for example n = 2 - 1 000, 
X = 0.5 - 0.99), and the encoding process for the 
stripe is terminated at this stage when the above- 
mentioned condition is satisfied. This is based on 
a fact that the additional hierarchical encoding 
does not provide significant (effective) reduction 
of the compressed data and that there can be 



economized the memory capacity consumed in 
the additional encoding. Flow charts shown in 
Figs. 39 and 40 show the process in the compres- 
sion/expansion circuit 8, respectively corre- 
5 sponding to the above-mentioned comparisons 

(1) and (2). A step S301 receives, from the CPU 
1 , an instruction for starting the encoding for the 
original image data of 400 dpi in the main mem- 
ory 2. Then a step S302 reads the image data of 
w a first stripe from the main memory 2, and a step 
S303 effects the encoding of a first stage on thus 
read image data. Then a step S304A (Fig. 39) or 
S304B (Fig. 40) discriminates the signal indicat- 
ing the result of process (1 ) or (2) by the compar- 
ts ator 301, and, if NO (condition (1) or (2) being not 
satisfied), the sequence returns to the step S303 
for effecting the encoding of a next stage on said 
stripe. In case of YES (condition (1) or (2) being 
satisfied), the encoding for said stripe is termirv 
20 ated. Then the sequence proceeds to a step 
S305 for discriminating whether the hierarchical 
encoding has been completed for all the stripes 
of the original image data in the main memory 2, 
and the steps S302 to S304A/B are repeated until 
25 such encoding is completed. 

Fig. 41 shows the different process stages for the 
stripes, attained through the above-explained proce- 
dure. The process is completed at the 4th stage for 
the stripe 1 , 2nd stage for the stripe 2, and 3rd stage 
30 for the stripe 3. 

Embodiment 9 

In the image clipping of the image displayed on 

35 the CRT 5, and in the pasting of a clipped image onto 
other suitable text data, the following process under 
the control of the CPU 1 enables further improved 
utilization of the memory. 

The image data (100 dpi), displayed on the CRT 

40 5 and stored in the image memory IMEM of the main 
memory 2, are divided into plural stripes, as in the em- 
bodiment 8. Then, when a clipping procedure to the 
clipboard is initiated as shown in Fig. 42, a step S311 
awaits the designation of the clipping area utilizing 

45 the image displayed on the CRT 5, and a step S3 12 
identifies a stripe to which the image A of the desig- 
nated clipping area belongs (stripe 2 in Fig. 43). 
Based on the result of said identification, a step S313 
effects stepwise encoding on the image data (100 

so dpi) of the corresponding stripe in the image memory 
IMEM for example to a resolution of 12.5 dpi. Then a 
step S314 discriminates whether the encoding has 
been completed for all the stripes to which the image 
A belongs (in case of Fig. 43, the image A belongs 

55 only to the stripe 2, but it may belong to plural stripes), 
and the step S313 is repeated until the encoding is 
completed. Upon completion, a step S31 5 writes, with 
respect to all the encoded stripe data to which the im- 
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age A belongs, a header (consisting of the position of 
the encoded stripe in the image data on the image 
memory IMEM, position (X f Y) of the image A in the 
stripe, and image data size (width W and height H), 
and the encoded data (containing image data of 12.5 
dpi of corresponding stripe) in a predetermined area 
of the clipboard of the image memory IMEM in the 
main memory 2. Such operating mode reduces the 
write-in data capacity into the clipboard, thereby ach- 
ieving efficient utilization of the memory. 

In the following there will be explained the past- 
ing of thus dipped image data Aontothe image frame 
currently displayed on the CRT 5. When the clipboard 
is displayed on the CRT 5 t the previously clipped im- 
age A is displayed as an icon, which is designated as 
an image to be pasted. Then an image to which said 
image A is to be pasted is displayed on the CRT 5. 
Then a step S316 in Fig. 45 awaits the designation of 
the pasting position utilizing the image displayed on 
the CRT 5, and a step S317 acquires a pasting data 
buffer in the image memory IMEM of the main mem- 
ory 2. Then a step S318 decodes (100 dpi) the data 
of all the stripes to which the image A belongs, stored 
In the predetermined area of the clipboard of the im- 
age memory IMEM in the main memory 2, and stores 
the decoded data in the image memory IMEM, then 
a step S31 9 extracts the actually pasted image A from 
the image data of 100 dpi of the decoded stripes in 
the image memory IMEM based on the header infor- 
mation in the predetermined area of said clipboard 
and stores said image A in the buffer acquired in the 
step S317, and a step S320 displays the image A, ex- 
tracted from said buffer, in the pasting position on the 
CRT 5, according to the designating information in 
the step S318. This procedure utilizes only the data 
of the necessary stripes, thereby achieving efficient 
utilization of the memory. 

Embodiment 10 

In an image processing system, which utilizes the 
apparatus as shown in Fig. 1 as a work station func- 
tioning as a server and in which plural work stations 
are connected by a network, the following operation 
enables efficient operation. 

Asystem shown in Fig. 46 includes a work station 
WS4 functioning as a server of the structure shown 
in Fig. 1; work stations WS1, WS2 lacking the printer 
and the rigid disk; and a work station WS2 provided 
with a rigid disk 11 A. Each of the work stations WS1 
- WS3 is equipped with the CRT 5, VRAM 4, CPU 1, 
main memory 2, I/O 3, LAN interface 7, compres- 
sion/expansion circuit 8, key interface 16, keyboard 
1 7 and mouse 1 9. A number 6 indicates the local area 
network (LAN). 

In the above-explained configuration, ft is as- 
sumed that the disk 1 1 of the work station WS4 stores 
the imrge data C + C1 + C2 (Fig. 8). In case of effect- 



ing an editing operation in the work station WS1 by 
displaying an image corresponding to A (cf. Fig. 8) on 
the CRT, it is only required to transfer the data C alone 
from the work station WS4 to the VRAM (or main 

5 memory) of the work station WS1 through the LAN 6. 
Through this operation, the work station WS1 can dis- 
play the image C on the CRT, and can effect editing 
operation by the mouse or the keyboard. The edited 
content H is stored in the main memory of the work 

10 station WS1. For printing thus edited image C, the 
edited content H alone is transferred from the main 
memory of WS1 to that of WS4 through the LAN 6. 
then the image data A are decoded in the WS4 from 
the data C + C1 + C2 stored in the disk 11 , then the 

15 edited data H are added thereto, and the edited im- 
age data A' are printed in the printer 13. Also in case 
of storing said image data A', said data A are stepwise 
encoded to obtain C + CY (corresponding to C1) + 
C2' (corresponding to C2), which are then stored in 

20 the disk 11. 

As explained in the foregoing, it is thus rendered 
possible to minimize the total data processing amount 
in the entire system, and the memory capacity re- 
quired in each work station can also be minimized. 

25 The processing can be made more efficient, and the 
traffic In the LAN can also be maintained low. 



Claims 

30 

1. An image processing system comprising: 

a first image processing apparatus and a 
second image processing apparatus, 

wherein said first image processing appa- 
35 ratus includes: 

first data memory means for storing image 

data; 

compression means for compressing said 
image data in succession thereby preparing data 
40 of a predetermined resolution; 

generation means for comparing data be- 
fore compression and data after compression at 
each compression by said compression means 
and thus generating encoded data; 
45 first memory means for storing said data of 

predetermined resolution and said plural encod- 
ed data; and 

first transmission/reception means for ef- 
fecting data transmission/reception; and 
so said second image processing apparatus 

includes: 

second transmission/reception means for 
effecting data transmission/reception; 

second memory means for storing image 
55 data received by said second transmission/re- 
ception means; and 

editing means for editing the image data 
stored in said second memory means; 
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wherein the data of predetermined resolu- 
tion stored in said first memory means are trans- 
ferred by said first transmission/reception means 
to said second memory means; 

the data of predetermined resolution re- 
ceived by said second transmission/reception 
means are subjected to editing operations by said 
editing means; and 

the content of editing operations by said 
editing means is transferred by said second 
transmission/reception means to said first trans- 
mission/reception means. 

2. An image processing system according to claim 

1, wherein said first image processing apparatus 
includes output means; 

edited data are generated by said genera- 
tion means, based on the content of editing oper- 
ations received by said first transmission/recep- 
tion means and the data of predetermined reso- 
lution and the encoded data, stored in said first 
memory means; and 

the data generated by said generation 
means are supplied to said output means. 

3. An image processing system according to claim 

2, wherein said output means includes a printing 
device. 

4. An image processing system according to claim 
2, wherein said output means includes a display 
device. 

5. An image processing method comprising steps 
of; 

compressing image in successive steps; 
preparing data of a predetermined resolu- 
tion; 

comparing the data before compression 
with those after compression, at each compres- 
sion; 

generating encoded data based on the re- 
sult of said comparison; 

storing the data of said predetermined re- 
solution and said plural encoded data in memory 
means of a first image processing apparatus; 

transferring said data of predetermined re- 
solution to a second image processing appara- 
tus; 

storing the received image data in mem- 
ory means of a second image processing appa- 
ratus; 

editing the image data stored in said mem- 
ory means; and 

transferring the content of said editing to 
the first image processing apparatus. 

6. An image processing method according to claim 



5, wherein image data are regenerated from said 
content of editing operations, said data of prede- 
termined resolution, and said encoded data. 

5 7. An image processing apparatus comprising: 

original data memory means for storing 

data; 

compression means for compressing data; 
comparator means for comparing said 
10 data with data compressed by said compression 
means; 

encoded data generation means for gener- 
ating encoded data based on the result of com- 
parison by said comparator means; 
is control means for activating said compres- 

sion means, said comparator means and said en- 
coded data generation means in repetition by a 
predetermined number of times; 

memory means for storing, in succession, 
20 said encoded data generated underthe control of 
said control means; 

data memory means for storing data gen- 
erated by said compression means in said activa- 
tions of the predetermined number of times, un- 
25 der the control by said control means; 

first display control means for displaying 
the data, stored in said data memory means, in 
a first area of display means; 

instruction means for instructing to display 
30 the data, displayed in said first area, in a second 
display area of the display means; 

expansion means for expanding, under 
the instruction by said instruction means, the 
data stored in said data memory means accord- 
35 ing to the encoded data stored in said memory 
means; and 

second display control means for display- 
ing the data, expanded by said expansion means, 
in a second area. 

40 

8. An image processing system comprising: 

a first image processing apparatus and a 
second image processing apparatus, 

wherein said first image processing appa- 
45 ratus includes: 

first data memory means for storing image 

data; 

compression means for compressing said 
image data in succession, thereby generating 
so data of a predetermined resolution; 

generation means for comparing the data 
before compression with those after compres- 
sion, at each compression by said compression 
means; 

55 first memory means for storing said data of 

predetermined resolution and said plural encod- 
ed data; and 

first transmission/reception means for ef- 
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fecting data transmission/reception; and 

said second image processing apparatus 
includes: 

second transmission/reception means for 
effecting data transmission/reception; 5 

second memory means for storing the im- 
age data received by said second transmis- 
sion/reception means; and 

editing means for editing the image data 
stored in said second memory means; 10 

wherein the data of predetermined resolu- 
tion, stored In said first memory means, are trans- 
ferred from said first transmission/reception 
means to said second transmission/reception 
means; 15 

the data of predetermined resolution re- 
ceived by said second transmission/reception 
means are edited by said editing means; and 

the content of editing operation by said 
editing means is transferred from said second 20 
transmission/reception means to said first trans- 
mission/reception means. 



of: processing image data within a first image 
processing apparatus such that the image data 
has a chosen configuration; and transmitting said 
processed image data to a second image proc- 
essing apparatus. 

14. An image processing system including: a first im- 
age processing apparatus including means for 
processing image data such that the image data 
has a chosen configuration; and means for trans- 
mitting said processed image data to a second 
image processing apparatus. 



9. An image processing system according to claim 

8, wherein said first image processing apparatus 25 
includes output means; 

wherein edited data are generated by said 
generation means, based on the content of edit- 
ing received by said first transmission/reception 
means, and the data of predetermined resolution 30 
and the encoded data, stored in said first memory 
means; and 

the data generated by said generation 
means are supplied to said output means. 

35 

10. An image processing system according to claim 

9, wherein said output means includes a printing 
device. 



11. An image processing system according to claim 40 
9, wherein said output means includes a display 
device. 



12, An image processing method comprising steps 

of: 45 
entering image data; 

compressing entered image data in suc- 
cession; 

comparing the image data before com- 
pression with those after compression; so 

generating encoded data based on the re- 
sult of said comparison; 

storing said compressed image data and 
encoded data memory means; and 

supplying said compressed image data to 55 
output means. 

13. An image processing method including the steps 
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